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The objective; of this task report is to identify the prenent-

ground water quality characteristics, to determine the .influence .

of various waste disposal facilities on this quality and to make some

general projoctii-tis on future water use problems in the study area.

It was necessary to examine the existing data base as a first step

towards this go,i;. The existing information was supplemented with

a field sanplinu prc^rar. when the preliminary examination indicated

that more data Wi.:; needed. A total of i'stf collection sites supply

data to the report.

The chuisiciil parameters, pH, alkalinity, hardness, sodium,

chlorine, sulfsti-, nitrate, an-uonia, fluorine, phosphorus, iron

and r.inaaniiui; an- pt'iM'.untc-d for oach simple. The data is related

to its aourr-i? u-.ia ^ftiyriiphlcally and geologically. The geology is

divided into five r.aj-r unitsj leach; Or:v.ish[ Ir.e Contact;

Till—Ashinbiila, .'.irAZ, Kent, Luvury ar>d 3«rc>ck, Every ur.it has

a ctnstifjun: vhi.'.h uy.tiviis the ri-.i:...-,i;'dijd :r.ir.i:,:-,::. ,-!ri:-.kinjj '-'iter

ŝ ::;:,3ri!s (jsisb:•:•';.•:£ by the Uriii:-d ftar^3 Puilis J'i.slth S,:vicd.

Thi; sr.ly :aji;r •.:•:.:..virgin: t'^at 3;,:ws any regieral '..r.-irrls Is I.'̂ Cl.

Srinss are quite i/;:;;./,<;.v= sc-vering large srri'.s in l.^.lrnr.k. In

surficial depositt the roncintrations are isolated to point locations..

Scree of these points ari; related to the underlying bedrock, SMIC

are not,

The avarall .•/--'. i;v s: the grcu.-j w;i:.:r apy«ars to be i.ond. Tr.c

rios: r4li.ib'.B act,!'1 uo >'.•:•. :':>; '::.:••!.:':, -..;c .•.•i/.v.'!:t1n units. Water in '.he



difficult l,- ..:... i,.-.'.ur, l,,iv.v V.L,•!<!!, ,.r.d i;f..>d wad'f i,u>i!ity can

..,' be uxpifcice. Tr,. tijiti uno lu'iir.icr. give variable yields. Quality

problems associated with brines arc ccronon in bedrock wells of

certain areas.

Disposal systums used in the study area include on-]on (sewage

sy.stens, iu.pnundiMnts, landfills and sludge disposal sites, The

Mjor producer of contaminants from disposal systems is on-lot

sewage. Sewage ;s identified in 14 percent of the contaminated

wells and nay hi partially responsible for the contamination of

another 14 percent. Forcy-two impoundments are located in the

study area. All are unlined which enhances die possibility that

localised pollution is occurring. There are 27 landfills, 26 of

which are enuwinj1. .̂'C'.:nd water pollution. These again are localised

M> conditions whica i::\-ct the water quality of a restricted srea.
'W

Spray irrig.-ition jr.d duu'p tisprsal wells art not suited to the study

armi vi.un laryc- \'.ji.i,:.i.'S of '..,t£!;c ire ii.vor.'iid. T'.ity ••••'.'/ V.e ueed,

h3v.LVftr, in C;.:CT- o: l^-.ited application whsre the physical conditions

«' ̂ '-M*' j
• T

U:rinr tiic 7Ci's anJ oariy Si's the principal :-';t!';.i, •ii.-:;,.;'.'--i:ig
^

of solid w&st-ia vi31 be by iariury !fir.d:il!s. n.is ;-lsf.(-s the

poll j',.';:,al lii.r;!.n ;::" solid vas:.e tiisp'js.il an r.J'e j,'.nK'. ,"'..s .•.,:.•..i,spt

by which this pa.lutiar. burden (liachate) ia sanagtd is do,-indent

upon the soils ar.- hydnseologic conditions of proposed wsste disprial

sites, Ther* ar; two oc.ncopts for i:;,ir.a.;irit, tire liachate; (1) the

natural renovation of lu-achate by the uni^rlying tarth Mterialsj or

(,2) r'r.e coKrjctii .•. .v.v. :r."uf::;int of luritliata. ;ach i-.cnc.ept has ';3a'ic

^^ :',iiii jiid r.yiiri'.j'. io^ic •:.Jit...:••:J •••.•;.icl-. :-!jst he ~et.



I;. l;u '..i... ..."•,., '.lit »./i'. i ,.i,c !. '.'.:' u, \'ul '.;.jic CLCilitl.OliS creat

' 1 iMny prodi;;:,!, ;'..r i,ul:J waste Ji.poual. X/cJiting bites are musing

degradation of t;io ground water quality, (One site, Jenninga Land

Risciacacion, has established leachate collection and treatment
* i .

facilities.) To find a new site that is suitable ia complicated by

several factors: (1) titfi areas where natural renovation can occur

are generally of a rail! area and not contiguous with each other or

there is another Jonand use for the site; (2) t/c many streams in
Hi • «•»"//

the study area are trout streams or contain other game fish ««rr the

cost to treat lo.ichats and discharge to the streams may be prohibitive;

(3) tjfc citizens de not want the landfill in their area.

The rnajority of the land in the study area is unsuitable for waste

disposal, Disposal syst-iiss which raly on natural r&nivatioa c«r.iiot

,»ii be used in th'.ise .ireas as a result. On-lot sewage systtas require
I '-7B."7

txtensive soil r«..luflij;:. before installation. UTien this cannot be

ac.rc~pliiihc'd, 5cw.;r s;'5re^s must be used,

lsp'flur.:ni.ntj .si'i. ."..quired to be i-pvrrviibla and as sjr.h can be

-ieu whurovur uhoiv pr.ysiial inteRfity c,,n bo .ifScred.

'."he tinrl'j-'i ::ts rc.ichid lndi::V3 thit '.ne .iT..p.o:ili.:rs u>r liind

iuit,>b:fi fir was -i- in.p.-.sal will ir'ivjr.i> in :he futur-j. TV.is will

the costs of iollecticn and trsstsar.t will be tic-fated. Sy.ito.-as in

areas where natural renovation cannot ba used '.r.ust lie isolated from

ground water. C:M3:.er cysts will ba incurrad in the design and

construction phar.^ when collection and cri-i3';».ent aysttrsi lirers

.î d sfcwrir Ur.fta ir.ust bo i.s.vd, The •.•JUT .̂ j.ility and 'i'saniity is

•̂ .i-.:e 'li^h yM... .•.;. -..-:. '.•:• >L ,.i:-.•«.
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GENERAL.

This rtpurt is designed to supply basic information on the ground

water properties of the study urea. The information which concerns the

largest water resource in tlio area is used to evaluate potential prob-

lems in expanding existing water supply systems, in developing new

waste disposal programs nnd in planning for the predicted population

growth potential.

A. major portion of the study is the establishment of an acceptable

data base. This includes an evaluation of all existing literature and

of a supple.'n&ni'nl field investigation which was initiated when the

existing liu-raiurc pravud to be iiiiuff ici&nt. The evaluation of this

data base is. ini'.nJcc! to aid iiiiinagument programs in loc.Miiig wafer

supply areas, waste ilj.\:idi'3l s'ysrc-tw and potential pollution p-.urce

ari'as. It aliio uupplJw an analysis of water quality data on a

regional and on .•) gwiiijUc unit basis.

ObJc'Ctives

T:.i r.ii:-, :bj,?ctJvcj for c.'.is tasii is 1:0 do t«. -si as aid uv.iljstft t!:e

tiKisrl:!S iri-.unJ u.,:i-r (,';;|;.i'.y oj t̂ j ...:-;̂v jr:-a. TI.o sjattfic tasf;

objectives invdlvod i" accnsplishing Ulis ioal are as follows:

Collect the d;ita and compile it relative to source, i.e.,

jiioloiiiu unit and geographic area,

• Dfitoroinu '.!:u status of ground water quality charactfcristics



1 Aiiiilyi'.i- tin- Viirinus w.ibte dihpoii.'il facilities ,md review the

uxti'iu of their u:,e in the study urea,

Identify potential pollution sources.

• . Uotern.ine areas which have potential for future development

wilti respect to'waste disposal systems.

ACKKOMEUCj^Cfl'S

Mr. John 0, Osgood served as task manner for the Pennsylvania

Department of Environmental Resources, iie directed the field activities,

conducted the li.uraturc search, neveloped the uxt and coordinated the

activities of the- following contributors. Mr, John A. Moser compiled

the water qualit;, data and contributed to the water quality expects

of the study. !lr. Gary L. Marritt assisted in the sections on

sanitary landfills and land disposal areas. Mr. St*ven F. Curran

[' "S furnished lrif;r:..-itiun en spray irrigation and on impoundments, iden-

tifying their location through ar, .ic.rial survey. Mr. Roger Higbt.'e,

Mr. ivavid Lindorf:', Mr, Alan Welch and Mr, Robert Young collectively

conducted portions of the field investigation. Each of the above

siftncloned individuals are #f<wnd' wa'tisr jjuiJlfgists with the Bureau of

'..'att-r Quail1.;; .'•ijrin.esfint, ?sr.ni;ylvariia Deiurt-.-'.c-nt e: E;r,'ir-..!.™ontal

F.esourcas.

sj

Survey for purr.itting the use of his field notes in Crawford
Co

Crunty and^Mr. T'.uatis "urski, Er.vlrL.r.i-ientol Protection Specialise

of the Erie County Health Department w!io coadiictcd porticns of the

field work with i/iK ,-;ta.:, A. R, Gayer, Chief Geologist of the

Envircr.7.f:nt.il Division, Pennsylvania "vpographic and Geologic Survey
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TASK CCNTIiXT

Ground water reserves in the study arua are a major consideration

in any comprehensive waste and water nianap,c>menc program. Any waste

treatment system which includes disposal on the earth's surface may

adversely affect ground water resources. Any future development of

rural and suburban areas which includes non-public water supplies

requires a clean, reliable subsurface water source. Any future

expansion of existing public water supplies will undoubtedly require

a greater reliance on subsurface ground water reserves. A statement

of the present and future predictable water quality reserves in the

study area is, therefore, needed in order to design an effective

„„.., sianajjes.ent program. This report intends to satisfy that objective.

The ground water investigation of iirie Ha sin and that |'ortion

of iirie Cc-uiuy r,.:t included in the basin proper includes 22 townships

of Eric- County nnd pir:s of 6 townships of Crawford County (Table V-2).

The survey consols ci a review of existing ground water Infor.Mtitn

and an independent fluid investigation whiih was ik.ne i.c cbtain
f>

:nK-!iticn,il '.'.KVI ., ,jli:y data, A rc.fal of :,r!) (j.-.-und .-sli? sarpJing

siti.'S are !•,;.?lu.^-d. F.ir-'us collected duvirg this .•••jvvt-y w;-ra

ch«::.iciilly anal;.iefl :'or f-H, alkalinity, hardness, -.Jdi'.ira, chlcrine,

sulfate, nitrate, arannJa, fluorine, phosphorus, iron and ntanganese.

The data obtained is related to the gi-ological unit from which it

CMS and to Its ;ni;rjphical position. Waste disposal sySEMIS are

*Mr.iined and t!n-'ir i^nacs and applicability to the study area iso



'•;-•• dlii.usscdt h'uii.ri! problem aK-iis art1 identified so that these consid-

erations can bii included in .future planning projects,

Water quality is a critical factor in locating ground water

supplies, and in evaluating what treatment ray be necessary. Selected

chemical consfiUii'iits 01 water un.ilygpii in this .study provide a

general uvurvivw of the quality of the ground water in the study area,

The total synli.i/.is c'f all the information presented will protoct these

water resources) »nd provide inr the dcvcl.'ippent of a sound WHACC

disposal and wat^r supply program.

o

u
m-2



CliAi'TEJi.jV

" i:ji::n;U;iaTlON AND EVALUATION OF_ DATA SOURCES

1'reviously published data available on the subject of subsurface

water in the study area contrasts strongly with that available on

surface water. The former is as limited as the latter is profuse.

The two major sources of existing literature supply water quality

data on only sovi.-nteen wells. Those include data from ten wells

analyzed between 1523 and 1929 (tey^ett, 1936) and data from seven

wells analyzed in 1951 (Mangan, 1952). SiippK^entary unpublished

data from the Pennsylvania Department of Environmental Resources

Ground Water Manager..-̂ !. Information System (GWAMIS) and from the

Erie County Ki'cHli Department files uupply Information on fifty^aore,
1-ft 72.

This results in a total of .124 analyses from hi wells to cover over

-it' 900 square miles of surface area, Since it is obvious that this is

quite iiifuificiunt, a decision was raae to establish a water quality

saapllrif, program '.o close snne of the larj(<: data gaps that existed.

Sar.flss frets t'ttt veils and springs wure colU'tted during October,
.'*

1972, by jjr'.'.umi wi t e r iaclo,-:Ssts frois the F.uroau of W&ter Quality

.'!vf..:ii.-:-:̂ ntl "'i:.".:.. y'.v i"i," 3iir'..iri-'?nt of iinvi,-cr.~i.'ntal ?.•?.-•.•.-jr.-as,

r.vu» for t'ii! '.-•.•.-urir.int .iv.juy was ch;ai:i/d f?.?5i a di-ialisd

aurvay ccuduc.t*il by light airtraft to ieiirtSr.e the l.?CtUi;n of

p.ach site. A follow-up field invintiiar.iun then pi-raicted on site

inspection of th« facility. T'nesa proci-duras ware nwde neeeasnry,

siinc Mny u'.'.purr.'.ltt̂ d impoundments were- recosnistd to exist in

tl.r; s'.jdy jpd since :-.o rr-,:ords exist on li.C'i r lacations.

O

IV-1
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'''i 42 07 31 aO Ol' 52 Spring in hill along Jake coast near Cascade Creek
2 42 09 21 SO 0» 06 Spring from shale in cliff along laka const
3 42 09 56 79 IS 05 Dug well at (ju.irry company
4 42 09 03 79 S9 40 i'rhv.tc well nlony Rio 20
5' 42 06 39- 80 01 04 Spring behind housing .avolcpinent
6 42 05 36 80 00 11 Well on Kamnda Inn propercy
7 42 04 27 80 03 58 Well til SiV-nandoah '.'attr Aasn.
9 42 06 33 80 0" 02 ',,V11 in Lorus Corp. Building, about .100 ft. deep

.'.0 42 10 58 79 Mi 14 Khallow dug well

.1 42 11 35 79 56 57 14 ft. dug well off Rte 5

.2 42 12 33 79 54 38 Private well along Rte 5
-j 42 13 08 79 53 29 Well on ?enn Shore Winery property, Rte 5
)4 42 14 06 79 50 19 Private well along Rce 5
;5 42 14 51 79 48 53 Spring along lake co.jsc
16 42 15 04 79 48 20 Private well norch of Rce 5
J.7 42 15 16 79 4S 09 Spring along coasc norch of Rce 5
:S 42 15 51 79 4u 23 Dug well off Rce 5
i.9 42 13 58 79 46 56 Well nt P.nr.-N. Y. cruck scop
.'0 42 10 50 79 41' 22 Well ac Lak.vlew Country Club
'.'1 42 11 35 79 53 39 ?pring on grape farm .south of Rte 20
J2 42 11 36 79 53 53 Private well along lice 20
..'3 42 10 29 79 Sti 26 14 ft. dug well nc Rainbow Motel, Rce 20
J4 42 04 08 60 CO 39 Well ac Holiday Inn, Rte 89
,3 42 03 35 30 01 44 Well n: -:,;hlle !;?ir.c- park, Rte 89
(. ) 42 02 02 80 01 09 I'rivats we-11 .ilong ?,:e S9

42 00 39 -0 00 39 Hell a: Suroviei's Sorvdce Station, Rta B9
.3 42 02 50 30 01 J.3 Hit along Walnut Cruel; n.ar Rte 89
.9 42 03 50 SO 01 10 Trtvata well
:0 42 04 17 sO C.', 26 Private well
1 f<2 05 00 60 00 26 -rivace well
.2 42 04 32 79 56 56 Well ac Tc.w-.ahip Mnincenanco EuiHisig
.2 42 04 .6 79 5S 00 Spring In hill north of K.;T-,,-CC

-••2 03 58 79 5t C9 Du? well 30'i Joep, See S, :-:..:•»•.:
i.:1 03 57 79 5: 09 !r!va:e well 40'! clef'.p, Su- 8

! 42 03 26 79 «.. IB Veil sU-ng Rce S
••7 42 C3 08 79 50 50 Private wc-11, S'e 6
3 J2 03 21 " 9 5 1 2 7 :•!; well c.:f Col:s Tr.ir•'?:, ''c.-jd
:5 42 1C 13 79 59,12 :-"'.v,-.t« veil
• 0 .,2 03 59 79 56"34 Pi'ivste veil a^.c-ng Sre 89

.-I 42 C2 30 75 51 09 Private veil
.2 42 00 15 79 48 21 Private well on Lcwville ";ad
.',3 42 00 24 79 48 54 Driven well a3:ns Rte 69
.4 42 01 28 79 49 13 Dug wall in Lciwvllle
.5 42 01 46 79 4i/ 09 Private well, Rte 89
.6 42 01 47 79 43 53 Spring r.aar top of hill :icr:h of Lcwville
-.7 42 03 00 79 49 09 Well in aobilc hrae park, Rte 89
',8 42 03 00 79. 40 00 Spring fefiJins pond off Ru 89
'S A2 03 25 80 05 44 Outside spigot-wen ac K:!..r "-jn Co.
£... 42 03 22 80 05 53 Ou.side spigot-well ac Hair, n-sitlsnce
( 42^02 45 £0 % 31 Spigot Jn barr.-wi.ll ac :<'..-'.trirg rc-'Jdo^e



TABLE 3 - LOCATION AM DESCRIPTION SAMPLING SITES

lati'.uda -t'sat ian riiiscrip tion

i>3 42 00 19 80 08 30 Well at Hoclm residence
54 42 00 08 80 08 45 Dug spring
;5 41 59 47 80 06 44 Well at Lcubc Hardware
56 41 59 40 80 09 33 Well at Idyll Wylde village
57 42 04 43' 80 12 15 Dug well at Frouman residence'
.'•,8 42 04 18 80 12 56 Dug well ac Cack residence
59 42 03 30 80 14 37 Dug well at Mun.r-.li Fisheries
MJ 42 03 17 SO la 14 Dug well ac Ssulia residence
ji 42 03 22 80 16 17 Dug well ac Mason residence
41! 42 01 57 80 i'j 44 Spring sample
.,,3 42 02 09 80 1S> 34 Dug wull nc "orthrop residence
54 42 01 36 80 2J 37 Dug well ac R«poff residence
65 42 00 22 30 23 31 Dug wull ac Kolar residence
•;,(j 41 59 42 80 25 33 Dug well ac Bailey residence
b/ . 41 59 22 80 26 46 Dug well ac r.acoon Councy Park
ij8 41 59 32 80 27 46 Dug well at Smith residence
.19 41 58 03 80 27 22 Dug well ac Pennzoil Station
,'0 41 58 03 80 2.'. 16 Dug well at Sherwan residence
71 41 59 08 80 .1 54 Dug well at Zurn Aluminum Co.
72 41 59 44 30 IS 35 Spring from bedrock at access area ntar Rce 20 bridge
v; 41 59 46 80 09 12 Spring ac Octeni residence
i'4 41 59 25 SO OS 38 Woll at McKcen Township BuUding
VI 41 5£ 37 SO 08 27 Well ac Karrisun residence
,34 41 57 47 80 08 09 Spring
('-J 41 56 25 bO 07 49 Well
'.-!»' 41 55 44 .0 07 28 Well at Sure Ford Sales
,•'9 41 52 49 20 09 32 Well ac Country Villa
iO 41 52 49 SO 10 41 Well ac Stron Scacian
•U 41 52 49 50 12 42 Veil ac -elina vrfcfid-r.ee
•: 41 55 01 ;0 12 02 Spring 3/4 mi. e.-.st of ;,,V.a ac 2.».lir.g rj»i("..-ace
,i3 41 52 45 SO 14 56 Veil at Cor.:,el r.aidenca
:4 41 52 47 sO 00 29 -V.1 at rhcy.ricn :!;si.rj:-.oe
15 41 53 21 .;C Oi 53 ,,V.i it -jr.ylko resi.Mce
•5 "1 53 19 SO Oi 27 '..'oil ac Sar.-.r r.-iMjr.ce
.7 ^2 05 51 30 OS 35 Vs.U ac Yc-jji's ?.ar
,a 42 CZ 33 SO 04 27 "*.U a: VtVjCT.i.'V
5 42 O: .4 SO M 15 '.io,i .it Ar-.c Si.avinn, Rse 19
•;• 41 ::> ;.3 iO 01 06 '„•(!• 1 -,'. "j.-rh !!otel
'1 41 57 16 rS 59 36 Veil ac "u .-rf ;rd Siivsrage Co.
1!2 41 55 31 79 51 29 WeU at Triyjr Paptr Chip Co.
r3 41 55 07 79 55 09 Well at Kol_sn re-si device
•14 41 54 19 75 55 46 Well at Cccss .ravel Pit

41 54 16 79 54 45 Spring _ra:.i pipe in side _f hill
• 6 41 54 22 79 53 15 Well ac Trcyer Hairy
:1 41 53 51 79 5.1 46 Artesian wall in nr;.nc of "re'nn Thcrrssn !:.-ivsp.-.p.sr
•a 41 53 51 79 52 29 WeU ac Ear.r.ac r.i.7i.lence
"i 41 53 22 79 50 59 Ir.'.issacticn SS9 6 and r.te 3
•'J 42 03 06 iiO W 52 Well ac Hcwatd ..'-••Mons
..•"•> 11 .',5 08 ?,0 .':C' 54 '.-'oil ac PUiita r.-^idftnce
: (^J 41,45 57 5'J :0 18 '.»1 ac Sr.yr!.;r r.^i^Tice, VO'l i!.--op, 4 ^3 yield
3 41 '.6 47 20 21 49 '̂ 11 at !.chr.m rM;^,.nca

41 46 i,7 SO .M J? l.'ftjl ;n C-



TAB!,E .' - LOCATION ,.,'D DESCiUPIlCN 0. SAMTUINf; S17ES

*"\U_f I.qnuUudc LiLkL'- ̂ll; I pea'. i g n_ j?tjic r tp_t ion

.'ijfi 41 48 01 80 21 12 Well ac Kbyrt residunce
Jl» 41 48 47 80 22 29 Well nc Ransim residence
.07 41 50 41 80 22 36 Well ac Pattor residence
.OC 415008 800205 Well ac Stagl residence
,•'9 41 50 03- 80 13 12 Well ac Francis residence
..'.0 41 49 29 80 21 34 Well ac Barron residence
. :i 41 50 51 SO 25 16 Well ac Broden residence, 31'i dciep, 1 gpn yield
.;! 41 49 01 80 28 14 Well ac Blood residence, 40'± deep, 1.5 spin yisld
..3 414807 802813 Well ac Foller residence, 34'i deep, 1.5 jjps yield
14 41 48 10 80 29 04 Well ac Reinke residence

, 1.5 41 47 15 80 29 36 Well ac Kuchca rtsitunce
. 16 41 45 20 80 29 50 Well at Bortnlck residence
i7 41 44 40 30 19 30 Hull ac Joslln residence

•;£ 41 44 44 80 21 16 Wall ac Srown residence
.19 41 44 58 80 21 56 Well ac Ohio Rubber Co., 73'I dt«p, d-SO K?ni
•_0 41 43 39 80 02 33 Well ac Wyccharly residence
21 41 44 46 80 23 49 Hell at Weaver residence, 30'_ dsep, 4 gpa yield
;!2 41 46 05 30 25 44 Well at Crowlay residence, 44 l+ deep, 6 spa yield
•J3 41 48 04 60 25 46 Koll ac Reir.harc residence
24 41 47 10 SO 22 50 Well at Watson residence
,'5 41 46 34 SO 22 56 Well at Ranson resilience
,;•>.- 41 46 47 30 2', 31 Wall at Casbohra residence
.;' 41 45 33 &0 24 37 Well at UiwMnr.e resi-.nce, 49'i d.-sp, 30 _pa yield

•v,i 41 40 47 SO 22 56 Well at Andecton residence
i,''_J 41 41 12 .0 19 .3 Well at A.ncw residence, 64'.deep, 20 gja yield

41 41 01 GC It 17 Well at Ftnttfn residence, 70'i deep, 20 gpa yield
.: 41 41 23 80 20 15 Well at Smith residence, 78'. deep, 10 ,?in yisld
i.3 41 41 32 BO 20 26 Well at I.'oei rwiil.-.nce

. •; 41 42 14 SO 02 11 Well at Waylo roaJJence, SS'i fltep, 10 jjps yield
,:• 41 42 16 . SO 51 16 Well ac JUchs:tid rasi'J.nsa, iOO't i':̂ ?, .5 v* yield
.; 41 39 53 80 :i 42 Well
;7 41 3? iS SO 21 25 WeU at ?cmino •.vsi^inca, SO'- 6.;.-?, 50 ,;;a vici.d

. S 41 39 49 SO 21 42 Well ac Sston resiiiM.e
' .9 41 /.O 01 80 22 :i Vail a: A, D. :-sr.d..-.--..n .'.?».'.!,,••...e
..• 41 4] 05 SO .:! 35 Won ac KcCuirs -tî .-.r.e. ;'3:I .:,-.;?, S ••>••& v.tfA
.1 41 42 11 £0 .:: 15 Wfill ac J, E. Hi::a ; c^rnii

40 43 :2 cO ;!<? 02 Well ac Tr^p ror.i.lorct..
-1 41 .'4 34 . bO ,:;: 07 Voll nc H. C:,vi;.H •;-• i:!'•.•;•. :d
'j 41 56 09 7? ;a 24 31" J"S ve-- •'- i'r.ian f'iy "i.i';. 'i.tL-.liei'y

..(i 41 56 17 79 45 46 177+ driven wsll -it "".".''«r rir-id.-.:ise
7 41 55 25 79 31 19 75'? well at I-iorvata rfts'dcr.'.e
•C 41 55 06 75 43 40 Deep well at Tr.yer residence
•t 41 55 03 79 42 46 Wall at Carroll Colonial E.'.a:.., 42't deep
'•£/ 41 55 46 79 41 13 Well at Corry Fish Hatchery, 45'I deep
.1 41 55 46 79 41 20 Spring at Corry rish Haichsry
.3 415459 794244 Well at Corry Police Barrlcka
3 41 54 10 79 29 05 Wall ac Glisvnfl n-sldance, 65'i i-iep

41 53 32 ?9 41 44 Well ac Scilo residence, ^'t d.ep
f 41 5J 32 79 il 46 Veil ac «.-iiek rnsidsnae, l.iO't daep

.'""') 41 ;,l 28 /p ;.; 56 !,'«n ac A. C, !i,?.li rfislc':,-,c2, 150'. i!r..-.p, v,:,'.- ),t 20'

L«K̂ :



TABLE 3 - LOCATION AND DESCRIPTION SAMPLING SITES X

;̂ l\ f Longitude LnclPi.de Location Descriptionii'"Ji.:•; 41 51 28 79 42 54 Spring ac A. G. Bell residence
'38 41 51 52 79 49 01 Well at H. Webb residence
159 41 53 15 79 49 32 WeU at Sharke residence
..62 41 53 28 80 24 34 Well at Rudlers Auto Service
..43 41 54 24- 80 26 22 WeU ac Henderson residence
•{,4 41 54 42 80 26 46 Well ac Barnes residence
:(,5 41 56 30 80 27 53 Well ac Keystone Scaclon
J06 415540 802358 Well at English residence *.
;67 41 55 30 80 _2 59 WeU ac McCain residence
•';,8 41 55 04 80 22 25 Well at Wheeler residence
.1,9 41 55 54 SO 05 07 Well ac Fellcws residence, 64'i deep
./O 41 56 30 SO 05 03 Well ac R. Stovers residence, 60'J deep
,'i. 41 57 58 79 56 01 Well ac Leonarc residence, 45'i deep ;

.••'2 41 58 22 79 55 30 Well ac Peffer residence, 60'+ deep !
,'3 41 59 25 79 54 20 Well 60'+ doep
.74 41 59 37 79 S3 14 Well ac 6'Sullivan residence, 55't deep
."'i 42 00 57 79 52 46 WeU at Nicbauer residence, 50' + de.p
TO 42 01 35 79 55 39 WeU at G.aler residence, 78'± drop ;
-7 42 01 33 79 55 39 Dug well ac Gerfer Barn, 8'i (Step
'S 42 02 26 79 56 52 Well ac H, Ratajeiak residence, 80'+, deep
9 42 02 23 79 56 45 Wall ac Tonlin rosU'ance, 65'+ deep
'.' 42 01 13 79 ."S 43 Well at J. S.iira-der residence, .C'i.d'.ap i

41 53 53 30 03 07 Well ac inturss-cti.n of Rce 36 «:id 6 N, 50't (ift.p
.! 41 55 01 bO 03 18 Well ac E. Kelzler rfisiiiance, 54't ia&p '.
'"") 415507 SO 03 21 Well ac E. Melzlor Urn, 54'I d.ep

'<"!*• 41 55 53 80 06 .7 WeU 56'- ""P
5 41 56 02 30 10 30 Well at M. Kr.ybwski residence, 60'+ deep

.7 41 56 02 30 32 43 Jug well ac P. rfills residence, 25'+ dei'p
.? 41 56 07 30 14 06 Wall ac R. Flyr.n residence, 80'+ dtjp |
;. .41 56 44 ' SO 17 05 WeU ac E. Murphy residence, 75't dijp '
? 41 54 57 SO 17 1.1 Dug well at T. P.ader rtsU'-nce, ;5'r dsip
J 41 54 .16 SO 17 49 Dug wall ac A. G. Ward residence, :&'+ d*ii?

'I'.'.KS avid/ff Erie Cour.Cy riaalih Deparv.sr.c ".&;;:.;• •is

41 45 03 JO n 03 Ccnr.cautvilla Xunlcijal -.V.er "•:•:'• 2, S7'i *>.>••-.?, .\'.'0 ;„-.•. yi
') 41 48 C4 30 22 27 Springboro Xv.nlelj-.al '.'iUr VVvV.s, t'.J1̂  j'̂ ?,..1̂
i" 41 48 04 30 22 27 S;.rir..b.to Municipal '.'it̂  V::-;.., 7E'r ;'.«ep, 1;3 rf= yialc
i' 42 00 22 73 48 36 Watssburg Joint High Schaol
) 42 09 46 79 57 15 Harbor Creek High School, 72'+ d.t?
-. 42 57 50 80 .4 16 East Springfield Eles?.atary Schsol

42 01 07 80 18 40 Cirard Mv.r.icipnl Water Works, 30M- d*»p, 600 gfa yield
\ 42 01 07 30 18 31 Glrard Municipal tiV.ar Vorks, 12'T dftcp, .00 cpa yield :
>? 42 01 09 SO 13 35 Gisard Mi.r.icijal ;;a:*r 1,'orV.a, 22'? deipi SCO j;.'a yi^ld
'A ^2 01 07 50 13 31 G'.r.rd I^nicip/il Kav«r Vc.r!:., 13'? deep
' > n nn P a a A i r. •• i • r _ j i . _ ' . _ i i t » j i i . . . . »n I i .1 . .. _ *11 I T* . . ' _ \• 42 03 58 SO 15 31 'nVi.t".I-.all VJiJi:,v.'ft, jO'-h .?.cy,-1l..5'rh <-'.«>>

Vlll-.fs, jO'T JBSJ, '̂ ''of" yf^
"

42 03 38 30 15 31 vihir^nll Vil
3 42 03 58 30 15 1U W.i'.il-.nll V.U.V-.ve, i2'::: dr/jp, 32 jyaXjald
•|ij' . *2 03 52 30 12 '.'3 Tii'.a F-.-.v.! Ssuch, 16'f̂ op . Jr.^.»v" "•?_<;,

( 42 02 'JO :iO 17 05 ?a.V.-,ar SV.sre '.V.r C-:-:n.-ny , '1i'«'<>,' Vi-I'f.j'
t î?. vO hi 'C ZC 117 !*tVc Ci *v '̂A'lAv.'l'ft̂ H tfr '•'('•r'-'s IG1* ''" p


